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I . INTRODUCTION 


The  formation  of  a Continuum  Mechanics  Center  (CMC)  at  the 
Ballistic  Research  Laboratory  (BRL)  to  study,  evaluate,  and  develop  large 
hydrodynamics,  solid  mechanics,  particle  transport,  and  heat  transfer 
computer  codes  presented  an  excellent  opportunity  to  simultaneously 
generate  a data  base  containing  information  on  systems  of  partial 
differential  equations  and  their  solutions. 

A questionnaire  (Appendix  I)  was  developed  and  sent  to  a number  of 
BRL  scientists  soliciting  information  regarding  codes  of  interest.  The 
response  furnished  data  on  20  codes  and  led  to  the  formation  of  a data 
base  from  which  significant  information  can  be  derived. 

CREATABASE,  a commercial  data  base  analysis  system  marketed  by 
Daniel  Analytical  Services  Corporation  (danalYT)  of  Houston,  Texas,  was 
used  to  store  data  for  retrieval.  CREATABASE  is  a relational  ^*3  data 
base  system,  written  in  FORTRAN,  which  runs  on  the  UNIVAC  1100  series 
computers . 

Queries  are  made  using  English-like  statements  and  may  be  made  in  a 
batch  or  interactive  processing  mode.  The  output  for  each  mode  is  slightly 
different.  CREATABASE  affords  little  in  the  way  of  report  generation;  that 
is,  formatted  output.  CREATABASE  does,  however,  offer  the  user  the  capa- 
bility of  outputting  all  or  any  part  of  the  data  on  an  auxiliary  file  which 
the  user  can  then  process  in  any  fashion  desired,  including  report  formats. 

Sixty-two  descriptors  form  the  total  domain  of  the  current  data  base. 

It  offers  the  user  an  accessible  and  easily  used  tool  for  ascertaining 
characteristics  and  capabilities  of  certain  computer  codes  at  BRL.  Infor- 
mation such  as  the  code's  applications,  numerical  method,  spatial 
geometry,  equation(s)  of  state  and  reports  dealing  with  the  code  and  its 
performance,  as  well  as  32  other  items,  are  included  in  the  data  base.  How- 
ever, specific  data  about  solutions  of  equations  such  as  subroutine  names 
in  which  various  processes  occur,  the  actual  equations  solved,  or  anomalies 
of  systems  of  equations  in  a particular  code  do  not  now  constitute  a part 
of  the  data  base.  Although  this  information  should  be  available  in  a 
user's  manual,  a more  accessible  information  source  is  desirable.  As  the 
data  base  develops  such  items  will  be  considered  as  possiblities  for  in- 
clusion. 


^ Codd,  E.F.,  "A  Relational  Model  of  Data  for  Large  Shared  Data  Banks," 
Communications  of  the  Association  for  Computing  Machinery,  13,  No.  6, 
June  1970. 

^ Date,  C.J.,  An  Introduction  to  Data  Base  Systems,  Addison-Wesley, 

NY,  1976. 


Adding  new  information  on  codes  already  in  the  data  base  and 
cataloging  other  codes  are  a continuing  part  of  the  CMC's  activities. 
In  addition,  new  commands  to  allow  easier  querying  are  being  added  to 
the  CREATABASE  system. 


II.  THE  CREATABASE  SYSTEM 

CREATABASE  is  a relational  data  base  analysis  system;  that  is,  all 
of  the  data  which  forms  the  data  base  exists  in  tabular  form.  The 
columns  are  formally  called  descriptors  (domains  or  sets  in  relational 
terms)  and  contain  all  of  the  states  which  comprise  that  descriptor. 

For  example,  a descriptor  might  be  MAXIMUM  SPATIAL  DIMENSIONALITY  and 
contain  as  states  ONE  DIMENSIONAL,  TWO  DIMENSIONAL,  AND  THREE  DIMENSIONAL. 
Rows  are  formally  called  records  (n-tuples  or  relations)  and  are  formed 
by  selecting  one  of  the  possible  states  from  each  descriptor.  See 
Figure  1 as  an  example  of  an  input  record  (note  that  two  successive  commas 
indicate  there  is  no  data  for  that  entry) . 

CREATABASE  is  a compiler,  written  in  FORTRAN,  that  takes  statements 
written  in  an  English-like  language,  interprets  them  and  executes  them. 

The  program  is  very  compact  requiring  only  21,000  words  of  storage,  yet 
is  aaodular  consisting  of  42  subroutines. 

There  are  56  commands  in  CREATABASE  which  fall  into  seven  command 
categories  (see  Figure  2) . Since  an  explanation  for  each  command  appears 
elsewhere  (see  Reference  1)  the  commands  will  not  be  discussed  in  great 
detail  here.  It  should  be  noted,  however,  that  a data  base  can  be 
created  and  queried  with  as  few  as  four  commands. 

CREATABASE  does  not  have  an  extensive  report  generation  capability. 

It  does  indicate  how  many  hits  or  matches  have  occurred  and  what  per- 
centage of  the  data  base  the  number  of  hits  represent.  This  statistical 
information  can  be  used  for  designing  further  queries  and  to  check  the 
validity  of  the  data  base  itself. 

In  addition,  CREATABASE  does  allow  any  or  all  of  the  data  in  the  data 
base  to  be  output  onto  a file  for  further  processing  during  that  execution 
or  at  a later  time.  This  selective  retrieval  of  data  for  future  use  is  a 
most  useful  tool  for  scientific  processing.  Several  independent  programs 
exist  to  assist  the  user  in  reformatting  data  for  his  special  applications. 
The  user  then  has  great  control  over  the  subsequent  handling  of  his  data 
in  addition  to  the  capabilities  provided  by  the  system  itself.  The  user 
may  interface  his  data  with  graphics,  simulation,  statistical,  or  reports 
generation  packages.  The  user  may  also  interface  CREATABASE  with  other 
data  base  management  packages,  for  example,  using  CREATABASE  for  the  pur- 
pose of  collecting  and  refining  data  and  the  other  packages  for  elegant 
output  forms. 
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Figure  2.  The  CREATABASE  Commands  and  Command  Categories 
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The  following  describes  briefly  how  a CREATABASE  data  base  is 
assembled  and  queried. 

The  user  determines  his  own  descriptor  names  which  may  be  up  to 
126  characters  long.  Descriptors  are  used  to  represent  both  numeric  and 
alphanumeric  data  but  a descriptor  may  only  represent  one  type  of  data. 

A numeric  descriptor  may  represent  a range  of  numbers  and  carry  additional 
identifying  information  (a  label) . An  alphanumeric  descriptor  may  be  in 
either  of  two  forms;  it  may  represent  a series  of  states  all  of  which  are 
predetermined  (coded  descriptors) , or  it  may  represent  an  open  ended 
series  of  states  (name  descriptors) . Coded  descriptors  are  preferable 
for  alphanumeric  data  as  they  require  fewer  computer  storage  cells. 

Once  the  descriptors  have  been  defined,  data  are  input  using  one  of 
three  forms.  The  first  and  most  common  is  card  input.  Input  in  this 
fashion  is  in  free  format  and  may  be  accomplished  in  a batch  or  inter- 
active processing  mode.  The  second  input  mode  uses  a formatted  file 
whereby  the  user  indicates  the  number  of  characters  in  the  input  string. 
The  third  input  mode  uses  a CREATABASE  file  which  is  in  a highly  coded, 
densely  packed  format.  A CREATABASE  file  generally  is  used  when  the 
user  wishes  to  operate  on  a subfile  which  he  has  previously  created 
(output)  on  another  execution,  or  earlier  in  the  current  execution. 

Once  the  data  has  been  input  it  may  be  examined  using  general  and 
printout  commands  shown  in  Figure  2.  If  there  are  errors,  these  may  be 
corrected  using  the  modification  or  subset  binary  file  commands.  One 
might  correct  the  data  base  by  reentering  the  entire  data  base  as  well. 

After  the  data  are  corrected,  the  data  base  is  ready  to  be  queried. 
Queries  are  accomplished  using  general,  selective  retrieval,  subset  binary 
file,  and  printout  commands  (see  Figure  2).  At  the  heart  of  the  querying 
commands  are  the  two  printout  commands  PRINT  and  HOW  MANY.  Commands  from 
the  other  query  categories  allow  manipulations  of  the  data  so  that  the 
specific  queries  may  be  answered  by  the  PRINT  and  HOW  MANY  commands.  In 
addition,  output  may  be  generated  using  the  subset  binary  file  commands. 

CREATABASE  has  full  Boolean  logic  capability  ("and",  "or"  and  "not") 
which  can  be  used  with  the  modification,  selective  retrieval,  subset 
binary  file,  and  printout  commands.  Using  Boolean  logic  one  may  retrieve 
any  datum  contained  in  the  data  base. 

The  general  form  of  the  output  commands  is  a descriptor  list  (the 
desired  output)  followed  by  a Boolean  expression.  A Boolean  expression 
is  a concatenation  of  quantifiers  using  the  Boolean  operators  "and",  "or" 
and  "not".  A quantifier  has  the  form  descriptor  name,  followed  by  a 
descriptor  value  (state) . 
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Samples  of  CREATABASE  queries  and  the  resulting  output  are  shown 
in  Section  V. 

In  addition  to  Reference  1,  an  annotated  guide**  and  two  samples  of 
CREATABASE  runs^  are  most  helpful  for  using  and  understanding  the  CREATA- 
BASE commands  and  their  interactions.  The  cited  references,  while 
forming  a complete  set  of  CREATABASE  system  dociiments,  are  terse  and  make 
the  use  of  the  system  seem  more  complicated  than  it  is.  Of  course, 
quite  complex  interactions  can  be  obtained  through  the  use  of  CREATABASE 
and  the  UNIVAC  EXEC  8 operating  system.  Such  interactions,  while 
noted,  will  not  be  discussed  here. 


III.  THE  CONTINUUM  MECHANICS  CENTER  DATA  BASE 

Data  for  the  CMC  data  base  was  gathered  using  the  questionnaire 
shown  in  Appendix  I.  Questionnaires  were  sent  to  a number  of  BRL 
scientists  who  supplied  data  which  were  then  used  to  define  the  descriptors 
(state  names)  for  the  data  base.  Sixty- two  descriptors  (see  Figure  3) 
were  used  to  describe  the  data.  The  data  base  was  designed  so  that  each 
record  of  data  provided  information  for  one  code.  The  descriptors  are 
divided  into  several  broad  categories:  those  dealing  with  (i)  the  type  of 
problems  treated  by  the  code;  for  example,  descriptors  8,  9,  10,  15,  16,  17, 
18,  24,  28,  29,  31,  32,  34,  36,  37,  (ii)  the  characteristics  of  the  code; 
for  example,  descriptors  1,  2,  5,  6,  7,  11,  12,  13,  14,  19,  20,  21,  22,  23, 
25,  26,  27,  30,  33,  35,  38,  39,  40,  and  (iii)  people  and  reports  connected 
with  the  code;  for  example,  descriptors,  3,  4,  41-62. 

Queries  are  often  initially  made  on  certain  descriptors  to  determine 
which  code(s)  can  perform  a desired  type  of  calculation.  Subsequent 
queries  can  then  be  made  to  obtain  more  detailed  information  concerning 
these  codes.  (For  an  example  set  of  queries,  see  Section  V).  Furthermore, 
other  data  bases  can  be  generated  from  the  current  data  base;  for  example, 
if  the  data  base  becomes  very  large,  one  consisting  only  of  reports  deal- 
ing with  the  codes  may  become  desirable. 

The  data  base  which  is  stored  in  35,000  words  on  the  UNIVAC  1108 
computer  currently  contains  data  for  20  codes  (see  Appendix  II) . Although 
there  are  now  only  20  records  in  the  data  base  significant  information 


**  Daniel  Analytical  Services  Corporation,  ""Primer"  for  "The  CREATABASE 
Module"  of  An  Integrated  Data  Base  Analysis  System:  Level  U-4A," 
Houston,  TX,  August  1976. 

® Daniel  Analytical  Services  Corporation,  "An  Illustrative  Check  Deck  for 
"The  CREATABASE  Module"  of  An  Integrated  Data  Base  Analysis  System: 
Level  U-4A,"  Houston,  TX,  August  1976. 
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9.  seconlakt  application 

10.  TEKTIARr  APPLICATION 

11.  MESH  TYPE 

12.  general  numerical  method 

13.  particular  Numerical  method 

14.  ORDER  OF  SCHEME 

15.  MAXIMUM  SPATIAL  DIMENSIONALITY 

16.  spatial  geometry 

17.  UNSTEADY  CALCULATION 

la.  CONSEH VATION/TRANSPORT  EQUATIONS  SOLVED 

19.  VARIABLES  COMPUTED  FROM  CONSEKV  AT  lON/TR  AIMSPORT  EUUATIONS 

20.  EQUATION  OF  STATE  1 

21.  EQUATlOig  OF  STATE  2 

22.  EQUATION  OF  STATE  3 

23.  EQUATION  OF  STATE  4 

24.  BOUNDARY  CUNUITIONS 

25.  MAXIMUM  GRID  SIZE 

26.  TYPE  OF  REZONING 

27.  EXPANDING  GRID 
2a.  MATERIAL  RESPONSE 

29.  ELASTIC  PLASTIC  SJLID 

30,  NUMBER  OF  MATLkIALS 


31. 

INTERFACE  CAPABILITY 

47. 

REPORT 

title  3 

32. 

TYPE  OF  FLUID  FLOvJ 

48. 

REPORT 

AUTHORS 

3 

53. 

shocr  treatment 

49. 

REPORT 

title  4 

34. 

TYPE  OF  radiation  TRANSPORT 

50. 

REPORT 

AUTHORS 

4 

35. 

TYPE  CF  ENERGY  DEPOSITION 

51. 

REPORT 

TITLE  5 

3b . 

TYPE  CF  chemical  RFACTIONS 

52. 

REPORT 

authors 

b 

37. 

TYPE  OF  ATOMIC  REACTlUNi 

53. 

REPORT 

title  6 

36. 

EXTENT  OF  GRAPHICS  CAPABILITY 

54, 

REPORT 

AUTHORS 

6 

39. 

special  features 

55. 

REPORT 

TITLE  7 

40, 

LIMITATIONS 

56. 

REPORT 

AUTHORS 

7 

41. 

knuwledgeahll  users 

57. 

REPORT 

TITLE  a 

42. 

NUMBER  OF  REPORTS 

56. 

REPORT 

AUTHORS 

a 

43. 

REPORT  TITLE  1 

59. 

REPORT 

TITLE  9 

44. 

REPORT  authors  1 

60. 

REPORT 

AUTHORS 

9 

45. 

report  title  2 

61, 

REPORT 

title  10 

46. 

REPORT  AUTHORS  2 

62. 

REPORT 

authors 

10 

Figure  3.  The  Sixty-Two  Descriptors  Used  for  the  Continuum  Mechanics 
Center  Data  Base 
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can  be  extracted  (see  Section  V) . Future  plans  include  expanding  the  data 
base  to  include  more  codes  and  more  reports.  However,  this  data  base  will 
not  become  a bibliography  for  different  hydrocodes. 


IV.  USING  THE  DATA  BASE 

The  data  base  is  operational  on  the  UNIVAC  1108  computer  at 
Edgewood.  As  such,  it  runs  under  the  EXEC  8 operating  system.  This 
section  will  provide  the  user  the  means  to  sign  onto  the  computer,  in- 
voke the  CREATABASE  system,  and  gain  access  to  the  data  base.  It  is  highly 
recommended  that  users  copy  the  data  base  files  onto  their  own  files  be- 
fore using  the  system.  If  this  is  impractical,  the  user  must  not  invoke 
any  commands  which  would  modify  the  data  base;  that  is,  the  user  must 
not  use  any  of  the  definition,  modification,  or  compilation  commands . 

The  following  describes  BATCH  mode  operation.  To  sign  onto  the 
computer  the  command  in  card  column  1 .is: 

@RUN  IDENTIFICATION,  ACCOUNT  NUMBER,  CMCLIB,  TIME,  PAGES  0*^  OUTPUT. 

The  user  must  make  arrangements  for  obtaining  an  account  number.  CMCLIB 
is  the  project  name  for  the  CMC  CREATABASE  data  base.  The  next  instruction 
(card  column  1]  is: 

@MISD*CAB.CAB  CMDICl.D,  CMCMPl.C  . * 

The  MISD*CAB.CAB  invokes  the  CREATABASE  system;  CMDICl.D  is  the  file 
containing  the  descriptor  attributes  (logical  unit  9;  see  Reference  1)  and 
CMCMPl.C  is  the  file  containing  the  compressed  data  (logical  unit  12). 

At  this  time  control  passes  from  the  UNIVAC  EXEC  8 operating  system 
to  CREATABASE.  You  are  ready  to  query  the  data  base  using  any  of  the 
permissible  command  categories:  general,  selective  retrieval,  subset 
binary,  or  printout.  A familiarity  with  the  CREATABASE  system  is  helpful 
to  minimize  the  time  spent  in  designing  queries  and  auxiliary  output 
(using  the  subset  binary  file  operations) . CREATABASE  commands  are  free 
form;  that  is,  there  are  no  card  column  restrictions  as  to  where  commands 
can  be  placed.  The  normal  CREATABASE  separator  is  the  comma  and  the  normal 
command  terminator  is  the  asterisk.  Not  all  CREATABASE  commands  need  a 
terminator;  however,  the  user  is  unburdened  by  using  a terminator  on  all 
commands.  The  user  has  the  option  of  changing  the  separator  and  terminator 
if  he  so  desires. 


* If  files  CMDICl  or  CMCMPl  are  not  available  do  an  @ASG,A  filename 
for  either  or  both  missing  files. 


When  one  has  finished  his  CREATABASE  operations,  control  is  given 
back  to  the  UNIVAC  system  with  the  following  command  (card  column  1) : 

ePIN 

This  command  will  provide  time  and  cost  information  to  the  user. 

If  the  user  wishes  to  query  CREATABASE  using  the  interactive  mode, 
several  additional  commands  are  necessary.  First,  the  user  must  dial  up 
and  be  given  access  to  the  computer.  Next,  before  using  the  RUN  statement, 
the  user  must  identify  himself  using  a site  identification.  Site  identi- 
fications are  easily  obtained  and  are  well  marked  on  hard  wired  terminals. 
After  the  site  ID  has  been  entered  and  the  computer  has  acknowledged  it, 
the  procedure  is  as  described  above.  At  the  conclusion  of  the  terminal 
execution,  after  the  @FIN  command  has  been  issued,  the  user  must  issue 
an  @§TERM  and  wait  for  the  terminal  or  modem  light  to  go  out. 

Additional  aids  for  the  user  are  the  commands  CNTRL  Z to  erase  the 
last  character  typed  if  a mistake  was  made  and  §@Xtio  to  interrupt  out- 
put when  a query  is  producing  too  much  output.  Greater  knowledge  of  the 
EXEC  8 operating  system  and  CREATABASE  only  enhances  the  skill  of  the 
user  and  enables  him  to  do  more  complicated  operations.  However,  the 
information  presented  here  is  sufficient  to  query  the  data  base. 


V.  SAMPLE  QUERIES  AND  OUTPUTS 

This  section  will  show  several  typical  queries  and  the  instructions 
used  prior  to  the  queries  so  that  the  user  has  the  proper  information 
for  querying  at  his  disposal.  A complete  list  of  the  62  descriptors  in 
the  CMC  data  base  can  be  obtained  by  using  the  following  command: 

>SHORT  DICTIONARY  STRUCTURE* 

SHORT  DICTIONARY  STRUCTURE* 

Notice  that  the  command  is  echoed  back  to  the  user  which  accounts  for 
the  repeated  line  of  output.  The  output  of  this  command  is  given  in 
Figure  3.  The  individual  states  of  any  descriptor  can  easily  be  deter- 
mined; for  example,  the  states  of  the  descriptors  GENERAL  NUMERICAL 
METHOD,  MAXIMUM  SPATIAL  DIMENSIONALITY,-  SPATIAL  GEOMETRY  and  TYPE 
OF  FLUID  FLOW,  are  obtained  by  the  following  command: 

> DESCRIPTOR  SEQUENCE  12,  15,  16,  32* 

DESCRIPTOR  SEQUENCE  12,  15,  16,  32* 

> DICTIONARY  STRUCTURE* 

DICTIONARY  STRUCTURE* 


L 

t 

i 


t 


i' 


The  DESCRIPTOR  SEQUENCE  command  used  in  conjunction  with  DICTIONARY 
STRUCTURE  command  restricts  output  of  the  DICTICMARY  STRUCTURE  command 
to  just  those  descriptors  whose  sequence  numbers  appear  in  the  former. 
The  DICTIONARY  STRUCTURE  COMMAND  prints  the  name  and  complete  speci- 
fication of  the  requested  descriptors.  The  output  of  these  commands 
is: 

12.  GENERAL  NUMERICAL  METHOD 

OPTION  CODE  NUMBER  OF  CHARACTERS  IN  LONGEST  STATE  32 

CODE  NAME 

1 FINITE  DIFFERENCE 

2 FINITE  ELEMENT 

3 MONTE  CARLO 

4 FINITE  DIFFERENCE/FINITE  ELEMENT 

15.  MAXIMUM  SPATIAL  DIMENSIONALITY 

OPTION  CODE  NUMBER  OF  CHARACTERS  IN  LONGEST  STATE  17 

CODE  NAME 

1 (ME  DIMENSIONAL 

2 TWO  DIMENSIONAL 

3 IHREE  DIMENSIONAL 

16.  SPATIAL  GEOMETRY 

OPTION  CODE  NUMBER  OF  CHARACTERS  IN  LONGEST  STATE  33 

CODE  NAME 

1 RECTANGULAR 

2 CYLINDRICAL 

3 SPHERICAL 

4 RECTANGULAR/CYLINDRICAL 

5 RECTANGULAR/SPHERICAL 

6 CYLINDRICAL/SPHERICAL 

7 RECTANGULAR/CYLINDRICAL/SPHERICAL 

8 SPECIAL  TREATMENT 

32.  TYPE  OF  FLUID  FLOW 

OPTION  CODE  NUMBER  OF  CHARACTERS  IN  LONGEST  STATE  23 

CODE  NAME 

1 INVISCID  COMPRESSIBLE 

2 VISCID  COMPRESSIBLE 

3 INVISCID  INCOMPRESSIBLE 

4 VISCID  INCOMPRESSIBLE 

5 NONE 
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The  user  can  now  make  an  Intelligent  query  as  to  number  of  codes  in 
the  data  base  which  use  a finite  difference  method  and  which  calculate 
two  dimensional  cylindrical  inviscid  compressible  flows. 

>HOW  MANY  HAVE  GENERAL  NUMERICAL  METHOD, FINITE  DIFFERENCE  AND 
HOW  MANY  HAVE  GENERAL  NUMERICAL  METHOD, FINITE  DIFFERENCE  AND 
>MAXIMUM  SPATIAL  DIMENSIONALITY, TWO  DIMENSIONAL  AND 
MAXIMUM  SPATIAL  DIMENSIONALITY, TWO  DIMENSIONAL  AND 
>TYPE  OF  FLUID  FLOW, INVISCID  COMPRESSIBLE  AND 
TYPE  OF  FLUID  FLOW, INVISCID  COMPRESSIBLE  AND 
>SPATIAL  GEOMETRY, CYLINDRICAL* 

SPATIAL  GEOMETRY, CYLINDRICAL* 


The  response  for  this  query  is; 

ISOLATIONS 

2 


TOTAL 

20 


PERCENTAGE 

10.00 


Notice  that  the  number  of  hits,  the  total  number  of  data  base  items 
and  the  percentage  of  hits  to  total  items  is  always  displayed. 

Now  wishing  to  see  the  code  names  for  the  two  codes  satisfying  the 
above  query  we  ask: 

>PRINT  CODE  NAME  FOR  WITH  HOLD* 

PRINT  CODE  NAME  FOR  WITH  HOLD* 

The  HOLD  instruction  is  used  so  that  the  long  Boolean  expression  need 
not  be  repeated.  The  result  of  this  query  is; 

BLAST 

LASXPT 


ISOLATIONS 

2 


TOTAL 

20 


PERCENTAGE 

10.00 


Finally,  wishing  to  see  more  information  about  the  codes  BLAST  and 
LASXPT,  we  issue  the  following  sequence  of  commands: 

>INDENT  0* 

INDENT  0* 

>PRINT  1,2,3,4,5,7,8,20,24,25,34,41,42,43,44  FOR  WITH  1, BLAST  OR 
PRINT  1,2,3,4,5,7,8,20,24,25,34,41,42,43,44  FOR  WITO  1, BLAST  OR 
>1, LASXPT* 

1, LASXPT* 


IS 


.A'T'T’.-  - i . 


■ -/li  . 
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The  INDENT  0 command  Instructs  the  system  to  indent  zero  spaces 
(no  indentation)  between  outputs.  The  PRINT  command  illustrates  that 
the  numeric  value  of  a descriptor  may  be  used  in  place  of  its  name.  The 
results  of  these  instructions  are: 

BLAST 

UNSTEADY/ 2D/EULERI AN/S INGLE  MATERIAL/PINITE  DIFFERENCE/COMPRESSIBLE  FLUID 
CALCULATIW  OF  MUZZLE  BLAST  FLOW  FIELDS/TP-4155  PICATINNY  ARSENAL/AD881 
523/DEC  1970 
T D TAYLOR 
FORTRAN 

OPERATIONAL/EASY  TO  RUN 
MUZZLE  BLAST  CALCULATIONS 
PERFECT  GAS  LAW 
REFLECTIVE/FREE-SLIP 
70  by  70 
NONE 

C K ZOLTANI 
1 

EVALUATION  OF  THE  COMPUTER  CODE  BLAST  DORF  HELP  AND  HEMP  FOR  SUITABILITY 
OF  UNDEREXPANDED  JET  FLOW  CALCULATION  BRL1659 
C K ZOLTANI 
LASXPT 

NONEQUILIBRIUM/RADIATION-HYDRODYNAMICS/ATMOSPHERIC  TRANSPORT  AND  RESPONSE/ 
PLASMA  CHEMISTRY/ LASER  PLASMA/LASER  TARGET 

THE  BRL  NONEQUILIBRIUM  LASER  PLASMA-TARGET  INTERACTION  CODE/BRL  DRAFT  REPORT 

JOSEPH  LACETERA 

FORTRAN 

OPERATIONAL/COMPLICATED  TO  RUN 
LASER  PLASMA  INTERACTIONS 
PERFECT  GAS  LAW 
TRANSMITTI VE/MOVING 
50  BY  5 

NONEQUILIBRIUM 

JOSEPH  LACETERA/CONTINUUM  MECHANICS  CENTER/BRL/APG  MD/301  278  4353 
2 

LASXPT  1 PLASMA  INTERACTIONS/BRL  DRAFT  REPORT 
JOSEPH  LACETERA 


ISOLATIONS  TOTAL  PERCENTAGE  , 

2 20  10.00 

These  examples  have  been  constructed  as  an  illustrative  group  and  are 
not  meant  to  be  complete  or  portray  all  of  the  capabilities  of  the  system. 
For  example^  the  reverse  numerical  and  alphabetical  sorting  capabilities 
have  not  been  shown. 


VI.  DISCUSSION 


This  report  deals  with  the  CMC's  computer  code  data  base  which  uses 
CREATABASE,  a relational  data  base  analysis  system.  Besides  describing 
the  data  base,  the  manner  in  which  it  is  accessed  and  queried  is  also 
explained  and  corresponding  examples  are  given. 

CMC  personnel  are  not  only  the  designers  of  the  data  base  but  also 
are  its  primary  users.  Care  and  maintenance  of  the  data  base  is  one  of 
the  CMC's  functions.  In  addition  to  ensuring  correctness  of  the  current 
data,  the  center  will  add  new  data  as  it  becomes  available.  Such  data 
is  not  limited  to  that  defined  by  the  current  62  descriptors  since  new 
descriptors  will  be  added  as  required.  No  attempt  will  be  made  to  make 
the  data  base  a complete  reference  system  for  all  codes.  However,  the 
CMC  will  consider  and  catalog  not  only  the  most  promising,  but  also  the 
most  used  codes. 

In  addition  to  the  data  base  itself,  the  CREATABASE  system  must 
undergo  change  and  not  remain  a static  inflexible  tool.  One  area  in 
which  CREATABASE  can  be  improved  is  that  of  subtabling.  The  amalgama- 
tion of  like  descriptors  (for  example,  authors)  into  a single  descriptor 
will  allow  for  easier  querying  and  new  relations  to  be  formed.  For 
instance,  the  output  of  a query  involving  an  author  may  produce  his  co- 
authors for  a single  reference  or  all  his  co-authors  for  all  his  published 
works.  Furthermore,  short  queries  involving  a single  amalgamated 
descriptor  are  preferable  to  long  descriptor  lists  or  Boolean  expressions. 
Finally,  the  amalgamated  descriptor  will  alleviate  some  of  the  need  for 
handling  subset  binary  files  through  the  fortuitous  production  of  infor- 
mation. Another  area  in  which  CREATABASE  can  be  improved  involves 
limited  alphanumeric  searching  for  name  descriptors.  Such  a change  would 
not  only  extend  the  textual  capabilities  of  CREATABASE  but  free  the  user 
from  entering  artificial  data  for  several  types  of  applications  and/or 
exactly  specifying  a descriptor  state  in  the  Boolean  expression.  The 
form  for  this  extension  should  also  provide  for  a range  of  values  rather 
than  a specific  state.  Other  improvements  of  CREATABASE  are  possible; 
however,  the  two  items  listed  above  will  make  this  system  even  better. 

Finally,  the  use  of  this  data  base  is  encouraged  as  an  information 
retrieval  system.  Furthermore,  comments  and  suggestions  on  its  structure 
and  contents  are  welcome. 
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APPENDIX  I 


QUESTIONNAIRE  USED  TO  GATHER  DATA 
BASE  DATA 


QCTSTIOHlUm 


1.  Th*  naaa  of  tba  coda  (acton^  plua  ica  ■aaolng)  la  ___ 

2.  Llae  tha  followliis  lafonaeloa  on  cha  uaar'a  aanual: 
Author(a) 

Addraaa  of  Author# 

Tlela  

Raport  Nuabat 

Data  of  Pobllcaclon  . 

3.  Coda  la  oparatlonal  on  tba  followlnf  eoaputarai 

CDC  7600  OHXTAC  1108  BILESC 

4.  Tba  followlas  paopla  ara  knowladgaabla  la  tba  coda'a  uaa: 


5.  Ptlaary  application  of  tba  coda  la  . 

Saeond  application  of  tba  coda  la  . 

Tartlary  application  of  tha  coda  la  . 

6.  Tha  typa  of  maah  uaad  la 

Eulaclan  Lagranglan  Bularlan  6 Lagranglan  unknown. 

7.  Tha  coda  uaaa  cha  following  ganacal  nuaaclcal  nathod: 

flnlta  dlffaranca  flnlta  alaaanc  Monta  Carlo  . 

8.  Tha  coda  uaaa  tha  following  particular  nuaarleal  mathod: 

charactarlatlca  Lax-Wandroff  random  walk  Galarkln  multlpaaa  Integral 


9.  Tha  order  of  tha  numerical  achama  la 

not  applicable  unknown. 

10.  Tha  coda  performs  unsteady  calculation:  yas  no. 

11.  The  coda  can  treat  the  following  spatial  gaonatry(las) : 

rectangular  cylindrical  spharlcal . 
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12.  Th«  cod*  can  tr**c  ch*  follovlni  apaclal  dlaanslonallty: 

on*  two  Chr**. 

13.  Lilt  th*  varlablaa  coaputad  dlractly  froa  th*  ccanaport  aquation*. 


14.  Th*  cod*  can  ua*  th*  following  aquation*  of  atata: 

Tlllotaon  pacfact  gaa  law  BRLCRAY  JWL  CBARTD  PUFF 


IS.  Th*  cod*  can  apply  th*  following  typa*  of  boundary  condition*: 

caflactlv*  tronsalttlv*  non-slip  fr**-*llp  aovlng  fra*  surfac* 


16.  Th*  aaslam  grid  sis*  for  th*  cod*  1*  by 

17.  Th*  cod*  has  ch*  following  typ*  of  rasonlng  capability: 

autoaaclc  aanual  non*  unknown  _____ 

18.  Th*  cod*  doas  th*  following  typ*  of  radiation  transport 

aqulllbrlua  non-aqulllbrlua  non*  unknown. 


19.  Th*  cod*  doas  th*  following  typ*  of  anargy  daposltlon: 

Cla*-lnd*p*nd*nt  tla*-d*p*nd*nt  non*  unknown  _____ 

20.  Th*  cod*  does  th*  following  typ*  of  chaalcal  reactions: 

aqulllbrlua  non-aqulllbrlua  non*  unknown. 

21.  Th*  cod*  doas  Ch*  following  typ*  of  atoalc  reactions: 

aqulllbrlua  non-aqulllbrlua  non*  unknown  ______ 

22.  Th*  cod*  calculates  aaCsrlal  raspons*:  yes  no. 

23.  Th*  cod*  treat*  solid*  as  an  alaaClc  plastic: 


no 


not  applicable 


unknown  . 


24.  Tha  co4a  haa  aa  Incarfaea  capability: 

yaa  no  iMt  applleabla  unknown. 

25.  Tha  coda  can  handla (nunbac  of)  diffacant  nacactala. 

26.  Tha  coda  tcaata  tha  followlni  typaa  of  fluid  flow: 

invlacid  coapraaaibla  vlacoua  coapraaaibla  invlacid  inconprasalbla 

viacoua  incoapraaaibla  iwna  unknown. 

27.  Tha  coda  traata  ahocka  by  tha  following  nathod: 

artificial  wiacoaity  ahock  fitting  . 

nona  not  applicabla. 

28.  Tha  coda  aolvaa  tha  following  aquatlona: 

conaarvation  of  naaa  conaarvatlon  of  nonantua  eonaarvatlon  of  anargy 

Boltsaann'a  aquation  • 

29.  Tha  coda  ia  writtan  in  tha  following  coaputac  languaga(a): 

POKTRAN  ALGOL  APL 

30.  Tha  coda  haa  tha  following  apacial  faatucaa: 

atrangth  option  tracac  particlaa  coabuatlon  option  alipllnaa 


31.  Tha  following  capocta  contain  infoiaation  relating  to  tha  coda  itaalf  or 
tha  coda'a  parfocaanca.  For  auch  raporta  glva  authorCa).  report  nuBber(a), 
and  tltla(a)  or  key  worda.  Tha  total  daacrlptlon  per  report  should  be  lesa 
than  120  charactera  Including  blanka. 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 
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32.  DMcrlba  tha  aaliant  faacuraa  of  tha  coda  In  laaa  than  120  characCars:  foe 

aaaapla, 

HELPS  unataady,  2D,  Eularlan,  asilct-natarlal,  flnlta  dlffaranca,  Intagral 
forwilatlon,  aolid  and  coapraaalbla  fluid  appllcatlona. 


33.  Plaaaa  Hat  any  partlnant  cosipucac  coda  propartlaa  oalttad  and  any  othar  cooBanca 
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Ce— ■nder 

US  Any  Missile  Research  and 
Developnent  Cosaand 
ATTM:  DRDMI-R 
Redstone  Arsenal,  AL  35809 


Defense  Docnentatien  Center 
ATTN:  DDC-TCA 
Caneron  Station 
Alexandria,  VA  22314 


1 Conander  1 Coaaander 

US  Army  Materiel  Developsant  US  Any  Tank  Autenotive 

and  Readiness  Co—snd  Develoiaent  Coaaand 

ATTK:  DRCEMA-ST  ATTN:  DRDTA-RNL 

5001  Eisenhower  Avenue  Warren,  MI  48090 

Alexandria,  VA  22333 

1 Connander 

1 Coanander  US  Any  Mobility  Equipnent 

US  Any  Materiel  Developaent  Research  8 Developaent  Conand 

and  Readiness  Cc—and  ATTN:  DRSME-RZT 

ATTN:  DRCMS-I,  Dr.  R.P.  Uhlig  Tech  Docu  Cen,  Bldg  315 

5001  Eisenhower  Avenue  Fort  Belvoir,  VA  22060 

Alexandria,  VA  22333 

1 CoBMander 

1 Coanander  US  Any  Annaent  Materiel 

US  Any  Materiel  Developnent  Readiness  Coanand 

and  Readiness  Coanand  Rock  Island,  IL  61202 

ATTN:  DRCMS-T 

Mr.  J.  Clanflone  1 Conauuider 

5001  Eisenhower  Avenue  US  Any  Amaaent  Research  and 

Alexandria,  VA  22333  Developnent  Coanand 

ATTN:  DRDAR-TD 

1 Conaander  Dover,  NJ  07801 

US  Army  AviaMon  Research 

and  Development  Command  1 Coanander 

ATTN:  DRSAV-E  US  Any  Anaaent  Research  and 

12th  and  Spruce  Streets  Developnent  Coanand 

St.  Louis,  MO  63166  ATTN:  DRDAR-SCF,  Mr.  S.  Goodman 

. Philadelphia,  PA  19137 

1 Director 

US  Any  Air  Mobility  Research  2 Coanander 
and  Developnent  Laboratory  US  Any  White  Sands  Missile  . 

Anes  Research  Center  Range 

Moffett  Field,  CA  94035  ATTN:  STEWS-  Dr.  Fields 

Dr.  Graves 

2 Coanander  White  Sands  Missile  Range,  NM 

US  Any  Electronics  Conand  88002 

ATTN:  DRSEL-RD 
DRCFM-TUS 

Fort  Monouth,  NJ  07703 
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1 Coaisiuler 

US  kmy  Harry  Olaaond  LaLs 
ATTN:  DRXDO-TX 
2800  Powder  Mill  Road 
Adelphi,  MD  20783 

2 Coawander 

PATRIOT  Project  Office 
ATTN:  Mr.  R.  Epps,  Jr. 

BMDSCGM  Research  Park 
Huntsville,  AL  35807 

5 Director 

US  Any  TRADOC  Systeas  Analysis 
Activity 
ATIM:  ATAA-SA 

Nr,  Goode,  Mr.  Peters 
Mr.  Salizar 
Nr.  De  Saint  Gexaaine 
White  Sands  Missile  Range,  Ml 
88002 

3 Director 

US  Amy  Concepts  Analysis  Agency 
ATTN:  Mr.  Bayse,  Mr,  Hurd 
Ns.  Teimey 
8120  Woodaont  Avenue 
Bethesda,  MD  20014 

1 Coaaander 

Naval  Weapons  Center 
ATTN:  Nr.  R.D.  Hawkins 
Systaas  Dev  Dept 
China  Lake,  CA  93555 

1 Office  of  Technology 

Assessaent 
US  Congress 
ATTN:  Mr.  Coates 
Washington,  DC  20510 

2 Daniel  Analytical  Services,  Inc. 
ATTN:  Mr.  Miller 

Mr.  Grahaa 

16821  Buccaneer  Lane,  Suite  202 
Clear  Lake  City 
Houston,  TX  77058 

' AM 


1 Gulf  Universities  Research 
Consort iua 
ATTN:  Dr.  J.  Sharp 
16821  Buccaneer  Lane, 

Suite  206 
Clear  Lake  City 
Houston,  TX  77058 

1 IIT  Research  Institute 

Engineering  Mechanics  Division 
ATTN:  Mr.  Barbarek 
10  West  35th  Street 
Chicago,  XL  60616 

1 Operating  Systeas  Inc. 

ATTN:  Dr.  C.  Nontgoaery 
21031  Ventura  Boulevard 
Woodland  Hills,  CA  91364 

1 Perforaance  Developaent  Corp. 
ATTN:  Mr.  L.  J.  Cohen 
32  Scotch  Road 
Trenton,  NJ  08628 

1 Pritsker  and  Associates,  Inc. 
ATTN:  Dr.  A,  Pritsker 
1710  South  Street 
Lafayette,  IN  47904 


Aberdeen  Proving  Ground 

Narine  Corps  Ln  Ofc 
Dir,  USAMSAA 
ATTN:  Dr.  Sperrazza 
Dr.  Streilen 
Dr.  Atzinger 
Mrs.  Taylor 
Mr.  Itten 
Mr,  Bain 
Mr,  Bannon 
Mr.  Makl 
Cdr,  USATECGM 
ATTN:  Nr.  Goldstine 
Mr,  Barnhart 
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Cdr/Olr,  ChMical  8yst«u  Lab 
ATTN:  OROAK-NSE,  Nr.  Goldberf 
DROAR-CU-E,  Nr.  G.  Adaas 
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